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INTRODUCTION 
The placenta is an organ that connects the growing fetus to the wall of the 
uterus, to provide thermo-regulation to the fetus, nutrient uptake, waste 
elimination, and gas exchange through the mother's blood supply, to produce 
hormones to support pregnancy and fight against  infection in utero.  
 
The first recorded words regarding the placenta were by Diogenes of 
Apollonia, in 480 BC who believed that placenta was an organ  of  fetal  
nutrition . The word  ‘placenta’  was  first  used  by  Renaldus  Columbus ,an  
Italian Anatomist  in  the  sixteenth  century  in  his  book  De  re  anatomica. 
He wrote that  the  fetus  gets  its  nutrition  from  the  umbilical  cord. The  
word ‘placenta’  in  Greek  which  denoted  flat  cake  or  bread (‘plax’  means  
‘flat’) . 
 
The  eutherian   mammal  placenta  is  derived  from  three  
extraembryonic   membranes: the  chorion,  the  amnion  and  allantois. The  
chorion  and  allantois  fuse, and  hence  the  name  chorio-allantoic  placenta. 
The  umbilical  cord  is  formed  from  the  allantois  and  the  amnion   forms  
the  fluid  filled  amniotic  cavity .  
 
The  placenta  has  two  components; a  foetal  portion  formed  by  the  
chorionic  frondosum   and  the  maternal  portion  formed  by  decidua  basalis.  
Between  the  chorionic  and  decidual  plates  are  intervillous  spaces ,which  
are  filled  with  maternal  blood. They  are  formed  from  lacunae  in  the  
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syncytiotrophoblast  and  are  lined  with  syncytium  of  fetal  origin. The  
villous  tree  grow  into  the  intervillous  blood  lakes. During  the  fourth  and  
fifth  months, the  decidua  form  a  number  of  septa , which  project  into  the  
intervillous  space but do not reach the chorionic  plate. These  septa  have  a 
core of maternal   tissue, but  their  surface  is covered  by  a  layer  of  
syncytial  cells, so that at all times  a  syncytial  layer  separates  maternal 
blood  in  intervillous  lakes from  fetal  tissue of  the  villi.  As  a  result  of   
this  septum  formation, the  placenta  is  divided   into  a  number  of  
compartments, or  cotyledons.  Since the decidual  septa  do not  reach  the  
chorionic  plate, contact  between  intervillous  spaces  in  the  various  
cotyledons  is maintained. 
 
 During  early  stages  of  development  of  the  placenta , the  fetal  blood  
is  separated  from  the  mother’s  blood   in  the  intervillous  space  by  
vascular  endothelial  cells  of  fetal  vessels, the  connective  tissue  of  the  
villus, the  basal  lamina, the cytotrophoblast  and  the  syncytial  trophoblast. 
These  layers  constitute  the  placental  barrier  placed  in between  the  fetal  
and  maternal  blood  streams1. The  placental  barrier  was  a  selectively  
permeable  barrier  and  allows  the  movement  of  oxygen, water, other  
nutritive  substances  and  hormones  from  mother  to  fetus,  and  products  of  
excretion  from  the  fetus  to  mother.  During  gestation, the   placental  barrier  
reduces  in  thickness. At the  end  of  the  fourth  month,  the  villous  
syncytium  comes  in  direct  contact  with  the basal  lamina. Glucose  is  
transported across  the  barrier  through  facilitated  diffusion  and  calcium  and  
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some  amino  acids  by  active  diffusion.  Water soluble  vitamins B  and  C  
pass freely  through  the  barrier. The  interchange  of  water  is  at  3.5 litres  
per  hour2 . The  passage  of  maternal  antibodies  or  immunoglobulins  across 
the  placental barrier  confer  passive  immunity  on  the  fetus .The  placenta is  
also  an  important  endocrine  organ . Some  steroid  hormones,  oestrogen, 
progesterone,  hCG  and  human  chorionic  somatomammotropin (hCS) or  
placental  lactogen (hPL)  are  synthesized and  secreted  by  the  syncytium .   
 
Eutherian  placentas  are  divided  based  on  their  physical  forms  into  
diffuse, cotyledonary, zonary, and  discoidal. The  diffuse  form  of  placenta  
seen  in  horses, pigs  and  dolphins, surround  the  fetus  completely.  The  
cotyledonary  type are  seen  in  ruminants. Here  the  placenta  is  attached  in  
multiple  discrete  locations  to  the  uterine  wall ( cotyledons ). The  maternal  
sites  of  attachments  called  caruncles  along  with  the  cotyledons  form  
what  is  known  as  placentomes. The  zonary  type  seen  in  carnivores  and  
elephants  form  an  either  complete  or  incomplete  band  encircling  the  
fetus. The  discoid  placenta  are   round  and  flat  and  are  see  in  humans, 
rodents  and  bats. 
 
Eutherian  placenta  can  also  be  grouped  into  three , based  on  
number  of  cells  separating  the  foetal  and  maternal  blood.  In  
epitheliochorial  placenta, there  is  no  erosion  of  maternal  epithelium, and 
hence  there  are  six  layers  of  cells (three  maternal  and  three  foetal) 
separating  the  materal  and  foetal  blood. In  endotheliochorial  type, the  
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chorionic  trophoblasts  are  in  direct  contact  with  maternal  endothelial  cells  
since  during  implantation, the  epithelial  cells  of  the  uterine  endometrium  
are  destroyed. In  hemochorial  placenta  as  seen  in  human   beings , the  
maternal  endothelium  is  penetrated  by  chorionic  villi  and  hence  the  
chorionic  trophoblast  is  directly  bathed  in  the  maternal  blood. 
 
Some  fetal  and  maternal  red  blood  cells  cross  the  placental  barrier  
and  this  may  have  some  important  consequences  like  rhesus  
incompatability. The  adverse  effects  of  certain  drugs, which  are  usually  
small  molecules  and  lipophilic  in  nature, and  hence  easily  carried  across  
the  placenta, may   be  teratogenic to  the  developing  fetus  (eg; thalidomide). 
There  is  a  strong  association  between  ingestion  of  alcohol  and smoking 
by   the  mother  and  fetal  abnormalities.  Fetal  addiction  to  the  substance  
of  maternal  abuse  can  occur (like  heroin  and  cocaine). During  early  
months  of  gestation, if  the  mother  had  rubella  infection, it  can  result  in  
congenital  anomalies  in  the  fetus .  
 
Invasive  investigations  during  pregnancy  like  amniocentesis  and  
chorionic  villous  biopsy  play  a  very  important  role  in  pre-natal  diagnosis. 
Ultrasound  sonography  has  become  a  compulsory  investigation  during  the  
antenatal  check-ups ,  to  assess  the  state  of  the  fetus  and  placenta.  Due  to  
its  easy  accessibility and  non-invasiveness, sonography  has  become  the  
investigation  of  choice  for  antenatal  diagnosis.  Umbilical  cord  sampling  
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is  done  for  assessing  the  thyroid  status  of  the  fetus  and  analyzing  the  
blood  gas  level  in  case  of  preterms  and  toxicity  complicating  pregnancy. 
 
Examination of the placenta in utero and  after  delivery  gives us 
information about the well being and nutritional status of the fetus and about 
the  congenital  anomalies  if  present.  Hence  this  study  was  undertaken.   
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EMBRYOLOGY 
The  embryoblast  differentiates  into  the  bilaminar germ  disc, which  
consists  of  epiblast  on  the  dorsal  surface  and  hypoblast  on  the  ventral  
surface, and  is  sandwiched   between  the  amniotic  cavity  above  and  
primary  yolk  sac  below. Both  these vesicles  project  into  the  extra-
embryonic  coelom  suspended  by  the  connecting  stalk,  which  in turn  
consists  of  a  cord  of  primary  mesodermal  cells  which connects  the  
caudal  end  of  the  germ  disc  to  the  trophoblastic  wall  of  the  blastocyst. 
The  trophoblast  and  the  somatopleuric  layer of  primary  mesoderm  
constitute  the  chorion.  At  the  end  of  the  second  week, the  primary  yolk  
sac  converts  to  secondary  yolk  sac. 
 
With  the  appearance  of  central  core  of  primary  mesoderm, the  
primary  chorionic  villi  are  changed  into   secondary  villi.  When  the  fetal  
blood   vessels  penetrate  the  mesodermal  core, it  forms  the  tertiary  villi. 
The  chorionic  frondosum   is the  part  of the  embryonic pole  of  the   
blastocyst  where  the  chorionic  villi  proliferate  rapidly. The  remaining  
chorionic  villi  disappear  and  is  called  chorionlaeve.  During   the  third  
month  of  development, the  chorion  leave  regresses  and  the  decidua  
parietalis  and  capsularis  fuses together.  
 
The  chorionfrondosum (the  foetal  part) and  the  deciduabasalis (the  
maternal  part)  together  form  the  human  placenta. 
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During  the  formation  of  the  embryonic  folds,  due  to the  advancing  
edges  of  the  folds,  the  amniotic  cavity  enlarges. On  the  ventral surface of  
the  foetus, the  amnio-ectodemal  junction  join together  as  the   primitive  
umbilical ring. The  connecting  stalk, which  appears  from  the  caudal  end  
of  the  germ  disc, gets  surrounded  by  a  tubular  sleeve  of  the  amnion  and  
results  in  the  umbilical  cord  formation. 
 
Along  with  the  enlarging  uterus  and  growing  fetus, the  placenta  
also  enlarges. Throughout  pregnancy, the  surface  area  of  the  placenta  
increases  15-30 % of  the  internal  surface  of  the  uterus.  The  thickness  of  
the  placenta  also increase  due  to  arborization  of the  villi. 
 
After  the  five  weeks  of  development, the  tertiary  villus  differentiates  
into  four  types  of  villus : 
1) Immature  intermediate  villi 
It  contains  abundant  mesenchyme  and  matrix  channels  that  gives  
way  for  Hofbauer  cells  to  pass  through  the  villus  core. 
2) Stem  villi 
The  stem  villi  is  derived  from  the  miniature  intermediate  villi  by  
the  transformation  of  its  villous  core  into  dense  stroma,  which  is  
penetrated  extensively  by  the  fetal  blood  vessels. 
3)  Terminal  villi 
These  bud  from  the  surface  of  the  tertiary  and  immature  
intermediate  villi. 
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4) Mature  intermediate  villi 
The  mature  intermediate  villi  become  prominent  after  20  weeks  of  
gestation  and  they  yield  the  tertiary  villi. 
FULL  TERM  PLACENTA: 
Shape : Discoid 
Diameter : 15 - 25 cm 
Thickness ( at  the  centre): 3 cm ( mean) 
Weight : 500 – 600 gm 
Number  of  cotyledons (maternal  side ) : 15 – 20 
The  fetal  surface  is  covered  by  the  chorionic  plate  and  a  number  of  
chorionic  vessels  converge  towards  the  umbilical  cord . 
 
 
 
 
 
9 
 
AIMS  AND  OBJECTIVES 
The   examination   of   the  human  placenta post delivery  , be it by  
normal  vaginal  delivery  or  caesarian  section , is  vital  for the  neonatal  
management. This study was done to find some gross morphological variation 
in the placenta in the population of mothers in the area of Maduranthagam. 
In  the present study , the following parameters were  looked  into: 
1. Shape of the placenta 
2.  Diameter of the placenta 
3. Thickness of the placenta. 
4. Placental weight. 
5. Number of cotyledons on the maternal surface. 
6. Vascular pattern of placenta seen on the fetal surface 
7. Type of insertion of umbilical cord. 
8. Diameter of the umbilical cord. 
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REVIEW  OF  LITERATURE 
1) Shape of the placenta:  
The placenta is a disc shaped mass which is flat with a circular or oval 
outline3. 
 
In the book of ‘Developmental Anatomy’, Leslie. B. Arey has stated 
that the placenta is a circular thick disc. Variation in shape is common ranging 
from an oval contour to other variants (ie. pear, spindle, heart, ring, crescent), 
which are rare. The placenta may be notched, lobed or even divided 
completely. Fused placenta results, when twins become too closely implanted4.  
In Langman’s Medical Embryology, the full term  placenta is discoid in shape5.  
 
In his book on The Human Placenta, Torpin.R has written that the full 
term placenta is disc shaped or round to oval in shape in more than 90% cases6.  
 
In the text book of Clinical Anatomy, the placenta is described to be flat 
and circular in shape7.  
 
Guna Priya.R, in her study on the morphologic and morphometric 
features of human placenta in Tamil Nadu, observed 93% circular and 7% oval 
shapes of placentae in 100 cases8.In a study of the human placenta in Tamil 
Nadu, the range of  diameter of the placenta was 12 - 22.5cm and the  thickness 
ranged between 1.5 - 2.7cm8. 
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In the book ‘The human placenta’, it is written that the full term placenta 
may be round or oval and flat. The placenta may be bidiscoidal (i.e., bipartite), 
tripartite, succenturiate,  membranaceous or extrachorial9. 
 
 In the book Williams Obstetrics, the placental shape variations are 
described as below10:  
i) Single fetus with multiple placenta: 
 When the division of placenta is incomplete, the placenta is separated into 
lobes and the vessels that are of fetal origin will extend from one lobe to the 
other lobe to unite to form the umbilical cord, this condition is termed placenta 
bilobata or placenta biparita.  
ii) Succenturiata placenta: 
 When one or more accessory lobes are developed in the membranes at a 
distance from the main placenta, to which vascular connections of fetal origin 
are present, it is known as succenturiata placenta. 
iii)  Ring shaped placenta:  
It  is a rare anomaly seen in less than 1 in 6000 deliveries in which the placenta 
is annular in shape. 
iv) Membranaceous placenta: 
The placenta develops as a thin membranous structure occupying the entire 
periphery of the chorion and the entire fetal membranes are covered by 
functioning villi. It is also known as placenta diffussa. 
v) Fenestrated placenta:  
In this anomaly the central portion of the discoidal placenta is missing. 
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vi) Extrachorial placenta/Circumvallate placenta: 
 The chorionic plate on the fetal side of the placenta is smaller than the basal 
plate and the fetal surface of such a placenta presents a central depression 
surrounded by a thickened grayish white ring, it is called a circumvallate 
placenta. When the ring coincides with the placental margin the condition is 
sometimes described as circummarginate placenta. 
 
Placenta bilobata or placenta biparita 
In the textbook of Williams Obstetrics, it is written that the placenta 
bilobata variation results when one or more accessory lobes are developed in 
the membranes at a distance from main placenta to which they have vascular 
connections of fetal origin10. 
 
Monges, in his study ‘Placentabilobe’, stated that in  placenta biloba, the 
two lobes were relatively equal in size11. 
 
Similarly, Delecour and Diesbercq, in ‘A case of bilobata placenta’, 
have written that the two lobes are of equal size in placenta bilobata12. 
 
Gudewill stated that two lobes in placenta biloba were of equal size and 
connected by a bridge of placental tissue (4cm wide) 13. 
 
In his study of the placenta, Itzkin reported two cases where the two 
lobes were heart shaped with the lobes almost equal in size and joined by a 
bridge of placental tissue 12cm wide14. 
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In the book The Pathology of Placenta, the incidence of placenta 
bilobata was stated to be 1 in 350(0.2%) deliveries15.  
 
Fujikura et al in their study ‘The bipartite placenta and its clinical 
features’ found the incidence of bipartite placenta to be 4.2% in 8505 
specimens16 . 
 
In his study ‘Placenta duplex’, Richard Torpin found 5 double discoid 
placentas in 10,000 placentas and reported the incidence of 1:200017. 
 
Succenturiata Placenta 
In the textbook of Williams Obstetrics , it is written that when one or 
more accessory lobes are developed in the membranes at a distance from the 
main placenta, to which vascular connections of fetal origin are present, it is 
known as succenturiata placenta10 . 
   
Roth .L.G, in his study found that the succenturiate lobes may occur 
singly or in multiples18. 
 
In ‘The Human Placenta’, Torpin R quotes the incidence of placenta 
succenturiata to be 6 in 500 placental specimens6. 
 
Circumvallate Placenta 
In the textbook of Williams Obstetrics, it is described that when the 
chorionic plate on the fetal side of the placenta is smaller than the basal plate 
and the fetal surface of such a placenta presents a central depression 
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surrounded by a thickened grayish white ring, it is called a circumvallate 
placenta10. 
 
In his study, Scott. J.S observed 18.3% of circumvallate placenta in 
3,161 cases19.  
 
Ziel .H.A in his study of the circumvallate placenta in its relation to 
antepartum bleeding, premature delivery and perinatal mortality, observed 
0.62% of circumvallate placenta in 40,143 cases20. 
 
J. Bazsofound an incidence of 5.8% of circumvallate placenta in his 
study21. 
 
In the study, ‘Clinical significance of circumvallate placenta’ by Wilson 
D. and Paalman R.J, the incidence was observed to be 1% of circumvallate 
placenta in 10,927 placentae22. 
 
Wentworth. P, in his study ‘Circumvallate and circummarginate 
placentas’ observed incidence of 6.5% circumvallate placenta  among 895 
placenta23.  
 
Fox.H&Sen .D.K reported 2.4% of circumvallate placenta in 3000 
specimens in their study 24. 
 
2) Diameter and Thickness of the placenta: 
The placentas has an average diameter of about 185 mm, range 150 –200 mm 
and an average thickness of 23mm, range 10-40mm3. 
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In his book Devepolmental Anatomy, Leslie B Arey stated that the placenta 
measures seven inches in diameter and one inch in thickness4. 
 
In Langman’s Medical Embryology, the full term placenta is 3 cm 
thick5.   
 
Richard. S. Snell has written that the placental diameter is about eight 
inches and it is one inch in thickness7. 
 
In the book ‘The developing human - clinically oriented Embryology’, 
They reported the thickness of the placenta to be  about 2 - 3 cm and diameter  
around 15 – 20cm25. 
 
Sarojamma, in her study found the thickness of the placenta to range 
from 1.5 to 2cm in a study of 100 placentas26. 
 
In his study, J.P.E. Judson found the average diameter of the placenta 
to be 16.97 cm  in a study of 20 placentae27. 
 
In her study of the post partum examination of the placenta, Cynthia. G. 
Kaplan found the  placental thickness to be 2-2.5cm28. 
 
3)  Placental weight: 
The average weight of the placenta is 470 gms, and ranges from 200ms to 
800gms3.  
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In the book ‘The developing human- clinically oriented Embryology’ 
,Keith L Moore and T.V.N Presaud quoted that placenta weighed ( 500 to 
600 gms)  one sixth of the weight of the fetus25. 
The placental weight was found to be 500 gm7. 
 
J.P.E. Judson noted the average placental weight to be 479.17 gms in his 
study of 20 placentae27. 
 
Wiggles worth stated the weight of the placenta ranged from 360 - 570 gms29. 
The average weight of the placenta was 470 gms30. 
The textbook of ‘The Human Placenta’, Boyd.J.D and Hamilton quote the 
average weight of the placenta to be 508 gms among 1000 placentas delivered 
at term9. 
 
A Study of placenta in relation to birth weight and gestational age 
showed the mean placental weight to be higher for male fetuses when 
compared to female fetuses among 469 placentas studied. The mean weight of 
placenta of  infants below 37 weeks gestation for males and females were 449.9 
gms and 405.3 gms respectively, while in babies of 37 weeks gestation or 
above, it was 521.9gms and 510.4gms respectively31. 
 
Lurie.S and M. Mament reported the mean weight of newborn  was 
3,382gms and the mean  placental  weight was 613 gms in their study of human 
feto-placental ratio in 431 deliveries. The mean feto placental weight ratio was 
5.6 and this ratio did not differ in male (5.7) and female (5.6) infants32.  
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In the study, Increase in normal placental weight related to increase in maternal 
body mass index,  Swanson.L.D & Bewtrac.C observed that the mean weight 
of the mature term placenta has over the years  increased  from 499 to 
537gms33. 
 
Large Placenta 
Maternal Anaemia 
Singla P.N, Chand.S, Khanna.S, Agarwal.K.N reported that in a study 
of 69 anaemic mothers (hemoglobin < 110g/l) and 16 mothers without anaemia 
(hemoglobin ≥ 110 g/l), that the birth weight and placental weight were 
significantly reduced in 12 severely anaemic mothers, and it had direct 
relationships with the maternal hemoglobin levels34. 
 
The study ‘Relations of various forms of anaemia to placental weight’ 
showed the incidence of placenta weighing more than 900gms was 2%  .The 
placentas belonged to 490 mothers with anaemia35.  
 
In a retrospective study of 8684 pregnant women , ‘The effect of 
maternal anaemia and iron deficiency on the ratio of fetal weight to placental 
weight’ Godfrey, K.M et al observed low maternal hemoglobin  associated 
with  large placental weight during delivery36. 
 
Gestational diabetes mellitus 
Kucuk. M andDoymaz. F observed the placental weight and placental 
weight to birth weight ratio are increased in diet and exercise treated 
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gestational diabetes mellitus (GDM) subjects. They recorded that birth weight 
of the baby to mothers with GDM to be 3288.3 gms and 3207.06 gms in 
control group. Placental weight in GDM was found to be 694.8gms and 
610.2gms in control group. Placental coefficient (PW/BW) was noted to be 
0.21 in GDM and 0.18 in control group37. 
 
Biparitite placenta 
In the study ‘The bipartite placenta and its clinical features’, the 
incidence of bipartite placenta was found to be 4.2% among 8505 specimens .It 
was also observed that the weight of the placenta was greater in the bipartite 
group (mean weight of 473.3 gms) than in the control  group (mean wt 448 
gms)16.  
 
Maternal smoking 
In a study, ‘The Effects of Passive Smoking on the Terminal Villi of 
Human Placentas’, conducted on 100 placentas, the mean weight of 50 
placentas of passive smoking mothers was 542±42.36 gm and that of the 
control group (50 members) was 438±37.12 gm. The mean infant weight was 
2.33±0.11 kg and 2.71±0.12 kg  in the passive smoking and control groups 
respectively38. 
 
Placental chorioangiomas 
Basky Thilaganathan et al conducted a retrospective study on 19 cases 
of placental chorioangioma detected prenatally.18 cases were associated with 
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fetal complications like growth restriction, polyhydramniose, anaemia, 
cardiomegaly and hyperdynamic circulation39. 
 
Small Placenta 
Hypertensive mothers. 
In the ‘Morphological Study of Placenta in Pregnancy Induced 
Hypertension With its Clinical Relevance’, placentas of 100 mothers were 
studied, of which 75 mothers had pregnancy induced hypertension.  The mean 
placental weight was 495 gm in the control group, 435.63 gm in mild 
hypertensive group (diastolic BP<100 mm Hg and proteinuria trace) and 
371.43 gm in sever hypertensive group (diastolic BP 110mm Hg or higher and 
proteinuria 2+ or more)40. 
 
Majumdar et al in their study of placenta in normal and hypertensive 
pregnancies found the mean weight of the placenta in the control group was 
found to be 485.85 gms and in the hypertensive group to be 399.10gms.The 
placentas were collected from 100 mothers of which 13 mothers were 
hypertensive . The mean foetoplacental weight ratio was found to be 5.89 in 
control group and 6.23 in hypertensive group. The histology of the placentas of 
hypertensive mothers showed increase in syncytial knot formation, 
proliferation of endothelial lining of capillaries, hyalinization and calcification 
of villi when compared  to the control group41. 
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In the study ‘Placental Morphometry in Toxaemia of Pregnancy’,510 
placentas were observed of which 220 belonged to control group and 290 to the 
hypertensive group. The mean placental weight in normal pregnancy was 
408.14±54.78 gm and in the PIH group was 306.45±78.74 gm. The mean birth 
weight of babies born to the normal group was 2651.18±392 gm and those born 
to the PIH group was 2279.14±418.08 gm42. 
 
4)Number of cotyledons on the maternal surface: 
The placenta’s maternal surface is finely granular and divided into around 15-
30 lobes3. 
The maternal surface of the placenta had 15-20 slightly bulging areas known as 
the cotyledons, covered by a thin layer of deciduas basalis5 . 
In the text book ‘The pathology of human placenta’, it is written that the basal 
surface of the placenta was subdivided into 10 to 40 slightly elevated areas 
called maternal cotyledons (lobes or lobules) by  an incomplete system of 
grooves30. 
The book ‘Intrauterine Development’, Allan C.Barnes quotes that on the 
placenta’s maternal surface, the cotyledons are indistinct lobulations and are 
about 30 in number43. 
Sarojamma found the average number of cotyledons was 18 (ranged from 3 to 
24) in her study of 100 placentas26. 
Gunapriya.R observed in her study of 100 placentae, the number of 
cotyledons  varied from 12 to 248.  
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Early in pregnancy 800 – 1000 fetal cotyledons are seen but as 
pregnancy advances with the formation of chorionlaevae and possibly some 
fusion between the adjacent stems the number of cotyledons progressively 
reduced to about 60 at term, it is also stated that the number of cotyledons vary 
between 15-3044. 
 
The number of cotyledons of variable size and varying from 10 to 38 are 
seen on the maternal surface  of the mature placenta .The slightly elevated 
convex areas are called lobes and when small, are called lobules. They also 
found that each lobe contained one or more villous stems9. 
 
At term, 60-70 villous stems arise from the chorionic plate and each 
stem branch into one villous tree or fetal cotyledon45. 
 
The number of cotyledons on the maternal surface was 15-30 and each 
cotyledon containes 2-4 major stem villi called fetal cotyledons46. 
 
Schuhmann described  ‘Placentone’, the materno-fetal circulation unit , 
to be the marginal small lobes with only a single villous tree47. 
 
Number of cotyledons in hypertensive group 
In their study of placentas from normal and hypertensive mothers, 
Majumdar et al reported that the mean number of cotyledons in  the control 
group to be 19 and  in the  hypertensive group to be 18, in the study of 100 
placentae41. 
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In a study by Abilasha Dadhich to study the effect of hypertension on 
the gross morphology of the placenta conducted on 75 specimens , the mean 
number of cotyledons in the control group was 17.72 and in those with 
eclampsia was 14.3648. 
 
Number of cotyledons in GDM group 
Pankaj Saini worked on the effect of gestational diabetes mellitus on 
gross morphology of placenta.  He studied 80 placentas, of which 40 belonged 
to the control group and 40 to mothers with gestational diabetes mellitus . The 
mean placental weight in control group was 397.50±42.29 gm and in those with 
gestational diabetes mellitus was 426.25±48.02 gm . The number of cotyledons 
in control group was 16.93±2.49 and in GDM group was 18.38±2.2749. 
 
5) Vascular pattern of placenta seen on the fetal surface: 
Shordania. J subdivided the arterial branching pattern  of human 
placenta  to be either disperse or magistral50. 
 
 In the disperse type, with an approximate central attachment of the 
cord, the two arteries divide dichotomously several times into a number of 
smaller vessels rapidly diminishing in caliber . 
 
In the magistral type the two arteries extend almost to the margin of the 
placenta before diminution in their caliber occurs (i.e. longer undivided 
branches). 
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In the study ‘Some observation on the foetal vessels of the human 
placenta with an account of the corrosion technique’, P.Bacsich & C.F.V 
Smout studied the foetal vessels of 50 human placentae with corrosion 
technique51. The placenta’s vascular pattern is divided into 2 groups based on 
pattern made by the arteries: 
 (i)  disperse type, where the blood vessels divide dichotomously  and 
 (ii)  magistral type, where the two main arteries extend to the margin of the 
placenta and give off branches of small size only. 
 
The normal umbilical cord contain two arteries and one vein embedded 
in Wharton’s jelly52. 
The umbilical cord contains 2 arteries and 1 vein and are enveloped  by  
a mucoid connective tissue25. 
In a study by Smart, ‘Some observations on the vascular morphology of 
the foetal side of the human placenta’, he observed that the arteries generally 
cross over the veins in the placenta.  This is especially true near to the insertion 
of the umbilical cord53. 
Paul Wentworth studied the anomalies of the foetal vessels of the 
human placenta.  He reported the foetal veins crossed over the foetal arteries in 
20 placentae (3.1%) in his study of 642 placentae54. 
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In there study of the arterial pattern of the placenta, Kishore.N & 
Sarkar. S.C found that the common type of vessel distribution was the 
disperse type (61.8%)55. 
 
In his study of the branching pattern of umbilical arteries, Andrade. A  
reported that among the placentas with central cord  insertion, the disperse type 
of vascular pattern was more frequent56. 
 
In their study ‘Arteriovenous crossings on the chorial surface of the 
human placenta in abnormal pregnancy and development’, Bhargava.I & 
Raja.P.T.K found that foetal veins  occasionally cross over foetal arteries and 
this difference in vascular  pattern is  significant  correlation with abnormal 
fetal development57.  
 
An increased variations in the vascular pattern more commonly in cords 
of stillborn babies and draws an association of this with a history of maternal 
smoking58. 
 
Z.Gordon studied the anthropometry of fetal vasculature in 15 
placentae and revealed that the branching architecture of the chorionic vessel is 
a combination of dichotomous (disperse) and monopodial (magistral) pattern 
i.e. mixed type. He also stated that the vascular architecture was mostly 
monopodial for the marginal cord insertion and mostly dichotomous for the 
central insertion59 . 
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Verma, R et al in their study ,Vascular pattern of chorionic blood 
vessels of placenta and its correlation with the birth weight of neonate , found 
the disperse pattern was found in 126 placenta(63%)  and  magistral pattern 
was found in 74 placenta(37%)60. 
 
In the study, Observations on vascular pattern of chorionic blood vessels 
of placenta, M.Yousuf Sarwar found the arterial pattern of chorionic vessels 
was of disperse type in 64% of placentas and magistral type in 36% of 
placentas61. 
 
6) Insertion of the umbilical cord: 
 Robinson et al observed 8.5% marginal type and 1.5% velamentous type of 
cord insertion in their study of 44,677 specimens of placenta62. 
 Earn A.A. , in his study, observed 56% central, 28% eccentric, 15% marginal 
and 1.1% velamentous type of cord insertions  out of 5676 placental 
specimens63. 
In the study, The human placenta. A Clinico-pathologic study, Shanklin D.R 
reported 11% central type, 89% eccentric type ,1.9% marginal type and 0.78% 
velamentous type of cord insertion out of 500 placentae64.  
In his study, Krone.H.A found25% of central type, 64% eccentric, 10% 
marginal and 1% velamentous types of cord insertion among 5214 specimens65. 
In the study, velamentous insertion of the cord in early pregnancy, Monie I.W  
noted 70% eccentric type of cord insertion, 14.7% marginal and 15.3% 
velamentous type of cord insertion out of 183 placentae 66.  
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Torpin.R. & Barfield.W.E, in their study of placenta duplex , recorded 
that in two third of bilobed placenta the cord has velamentous insertion  and in 
one third, the umbilical cord inserts on the larger lobe17 . 
 
Horing observed that  in placenta bilobata, a split in the umbilical cord 
into two branches, each branch providing  two arteries and one vein on 
reaching the placenta was noted67.  
 
Eastman N.J &Hellmann.L.M found central type of cord insertion in 
18%, eccentric in 73%, marginal in 7% and velamentous types of cord insertion 
in 1.25% in the 200 placental specimens they studied68. 
 
In her morphologic and histologic study of the placenta ,Sarojamma 
noted 40% central type of cord insertion, 53% eccentric, 2% marginal and 4% 
velamentous type of cord insertions in her study of 100 placentas 26. 
 
The marginal insertion was less common than as eccentrically placed 
cord. The vessels of the velamentously inserted cord were also susceptible to 
damage during labour and there were reports of bleeding from such vessel 
during the antepartum period58. 
 
‘A study on the morphology & morphometry of human placenta & its 
clinical relevance in a population in Tamilnadu’ showed that in a study of 100 
placentas, 86% placentas had eccentric insertion of cord, 5% central insertion 
of cord, 9% battle dore and 0% velamentous type of cord insertion8. 
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Velamentous type of cord insertion 
Lefevre.G observed 0.84% velamentous type of cord insertion in his study of 
15,894 placental specimens69.  
Noldeke.H found1.1% of velamentous type of cord insertion out of 10,000 
placentas of singleton pregnancies in the study he conducted70. 
In their study, Diterlizzi & Rossi G.R. found that out of 15,416 placentas 
obtained from singleton pregnancies, 1.0% had velamentous type of cord 
insertion71. 
In his study of 12,695 placentas of singleton pregnancies, Corkill.T.F found 
0.024% of velamentous type of cord insertion72.  
Grieco.A noted 0.41% of velamentous type of cord insertion among  23,469 
placentas of singleton pregnancies73. 
Out of 37,963 placentae of singleton pregnancies, Scheffel.T & Ranganke. D  
noted 0.22% of velamentous type of cord insertion74.  
Velamentous or marginal type of insertion of cord are more common  in infants 
weighing less than 2500 gram75. 
In velamentous insertion the cord, the vessels travelled between the membrane 
before attaching to the placenta eccentrically. Incidence of velamentous 
insertion of cord is 1.1% of placentas of singleton pregnancies and 8.7% of 
placentas of twins. 5.9 -8.5% of cases had associated anomalies45. 
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Marginal insertion of umbilical cord 
Simon Brody & David.A.Frenkel reported 6.2% of marginal insertion 
of the cords out of 512 deliveries76. 
 
Out of the 1000 placentas studied, Uyanwah et al found 5.6% marginal 
type of cord insertion and 1.6% velamentous type of cord insertion in their 
study of 1000 placentae77. 
 
In his study of 3,161 placentae of singleton pregnancies, Scott.J.S 
observed 2% of placentas with marginal type of cord insertion and 1.5% of 
placentas withvelamentous type of cord insertion19.  
 
Out of 18,316 placentas observed, Thomas. J noted 5.2% had marginal 
type of cord insertion and 1.3% had velamentous type of cord insertion78. 
 
5)  Diameter of the umbilical cord: 
The fully developed umbilical cord measures about 1-2 cm in diameter3.  
The diameter of the umbilical cord to be 0.8 to 2.0 cm10 . 
In the study by Shordania J. the average umbilical cord diameter was 
measured to be 1-2 cm50.  
In her study of 100 placentae, Gunapriya.R found the  average diameter 
of the  umbilical cord to  range from 0.6 to 1.1 cm8. 
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6)  Feto – Placental Weight Ratio & Placental Coefficient: 
In the study ‘Human fetal-placental weight ratio in normal singleton 
near term pregnancies’, it was reported the  new borns mean weight was 3,382 
gms and the mean weight of the placenta to be 613gms in 431 deliveries. Mean 
Feto placental weight ratio was 5.6 and this ratio did not differ in male (5.7) 
and females (5.6) infants32. 
 
In the journal ‘Fetal weight/ placental weight ratio & perinatal outcome’, 
it was noted that the incidence of perinatal problems were more in infants 
whose feto - placental weight ratio was more than 1179. 
 
From his study of 956 placentas, ‘The significance of placental/fetal 
weight ratios’, Little inferred that the placental co- efficient of less than 0.10, 
and greater than 0.18, should indicate a relatively small or a relatively large 
placenta and that the placental co- efficient less than 0.08 and more than 0.2 
should be considered abnormal80.  
 
The ratio of placenta - fetal weight is 6:1 in first month, 1:1 in the fourth 
month and 1:7 at the time of birth46. 
 
Feto-Placental weight ratio in those with GDM: 
Kucuk.M and Doymaz F reported that the placental weight and 
placental weight to birth weight ratio are increased in exercise and diet 
controlled gestational diabetes mellitus (GDM) patients. They observed the 
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birth weight of babies born to GDM mothers to be 3288.3 gms and in the 
control group to be 3207.06 gms.  Weight of placenta of GDM mothers was 
found to be 694.8gms and in the control group, 610.2gms. The placental 
coefficient (PW/BW) was noted to be 0.21 in GDM cases and 0.18 in control 
group37. 
 
Feto-Placental weight ratio in those with PIH: 
In a study by Anjankarn VP et al,‘ Placental Morphometry in 
Toxaemia of Pregnancy’, they measured the mean feto-placental ratio  in a 
series of 510 cases, of which among 220  normal pregnancies the value was 
found  to be 6.49±0.55 and in those with PIH (290 cases) to be 7.75±1.8942. 
 
In the ‘Study of placental changes in pregnancy induced hypertension’ 
among the 130 cases,  Maimoona Ahmed measured the mean placental weight 
to be 438.9 gm in mild PIH, 374 gm in moderate PIH  and 333.86 gm in severe 
PIH. The mean fetal weight to placental weight ratio was 6.003:1 in mild PIH, 
5.6:1 in moderate PIH and 5.27:1 in severe PIH81. 
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MATERIALS   AND    METHODS 
The current study was performed in the department of Anatomy of this 
institution. 
 
A total number of one hundred placentas were collected from normal 
vaginal deliveries and caesarean sections from the labour room and operation 
theatre of the department of Obstetrics and Gynaecology. The placentas were 
transported in plastic buckets filled with formalin to the Department of 
Anatomy . 
 
The placentas were washed thoroughly under tap water and its 
membranes examined . 
The following instruments were used in examining the specimens : 
1. Inch tape  
2. Scalpel 
3. A pair of scissors 
4. Forceps 
5. Weighing scale 
6. Vernier caliper 
7. Measuring jar 
The following parameters were analysed for studying the placenta and 
umbilical cord : 
1) Weight of the placenta was measured using the weighing scale. 
2)  The shape was observed. 
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3)  The diameter measured using the measuring tape. 
4)  The thickness was measured using the venier caliper. 
5)  The number of cotyledons were counted . 
6)  The thickness of the umbilical cord was measured using verniercaliper . 
 
The type of cord insertion, number of vessels in the umbilical cord, 
pattern of placental vasculature and presence or absence of placental 
calcification was also observed. 
 
Details of the mother’s age, parity and comorbidities complicating 
pregnancy such as pregnancy induced hypertension, gestational diabetes and 
anemia were counted from hospital records. 
The babies sex and weight were also noted. 
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RESULTS 
1. Shape of the placenta 
Different types of shapes were observed in the present study such as oval, 
circular, triangular and heart shaped. (Table 1, Chart 1, Fig 1, Fig 2, Fig 3,     
Fig 6). 
2. Diameter and thickness of the placenta. 
Two diameters were measured for each placenta using measuring tape. The 2 
diameters are mentioned as diameter 1 and diameter 2. The mean value of both 
diameters for each placenta was calculated. The average of all mean values of 
diameter of placentas was found to be 18.93± 2.6 cm.  The thickness of the 
placenta was measured using vernier caliper and measured to be 2.24±0.5 cm. 
(Table 2). 
3.  Placental weight, number of cotyledons and diameter of umbilical cord. 
The placental weight in grams was measured using weighing scale and volume 
was calculated by Archimedes’ principle using a plastic measuring jar filled 
with water. The diameter of the uimbilical cord was measured using vernier 
calipers.(Table 3). 
4.  Types of insertion of umbilical cord. 
There are different types of umbilical cord insertions observed in this study , 
such as central, eccentric and marginal.(Table 4 , Chart 2,Fig 2, Fig 4 , Fig 5 , 
Fig 6). 
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Table1: Different placental shapes. 
Shape Frequency 
oval 55 
circular 41 
Triangular 3 
Heart shaped 1 
Total 100 
 
Table 1 shows 55% of the placentas collected showed oval shape, 41% showed 
circular shape, 3% triangular shape and 1% heart shaped. Of the circular and 
oval placentas, one of each were circumvallate placentas (totally 2 in number). 
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Chart 1: Distribution of the placental shapes. 
 
Chart 1 shows the maximum number of placentas are to be oval in shape 
(55%).41%placentas are circular, 3% placentas triangular and 1% heart shaped. 
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Fig 1 : Triangular shaped placenta. 
 
 
 
 
 
37 
 
 
Fig 2: Oval shaped placenta and central insertion of cord. 
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Fig 3 :Circumvallate placenta. 
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Fig 4: Furcate insertion of cord. 1 umbilical vein and 2 umbilical arteries seen 
clearly. 
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Table 2: The mean diameter and thickness of the placentas. 
VARIABLE MEAN ± SD (cm) 
Diameter 1 17.82 ± 2.9 
Diameter 2 20.04 ± 2.9 
Average diameter 18.93 ± 2.6 
Thickness of placenta 2.24 ± 0.5 
Table 2 shows the average diameter of the placentas to be 18.93± 2.6 cm and 
the average thickness of the placentas to be 2.24 ± 0.5cm. 
 
Table 3:The average weight of the placentas (in grams and in milliliter), the 
average  number of cotyledons and the average diameter of the umbilical cord. 
VARIABLE MEAN ± SD 
Weight of placenta in grams 430 ± 97 
Weight of placenta in ml 443 ± 114 
Number of cotyledons 18 ± 3 
Diameter of umbilical cord 
(cm) 
1.01 ± 0.23 
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The table 3 shows the average placental weight to be 430 ±97 gm and443 ± 
114ml. The average number of placental cotyledons were 18±3 and the average 
diameter of the umbilical cord , 1.01±0.23 cm. 
Table 4: Different types of umbilical cord insertions. 
UMBILICAL CORD 
INSERTION  FREQUENCY 
Centre  44 
Eccentric  27 
Marginal  29 
Total  100 
 
Table 4 shows the umbilical cord insertion to the placenta is central in  44% 
placentas , eccentric  in 27% specimens and marginal in 29% specimens. Of the 
central type of umbilical cord insertion to the placenta, which is 44% , 7% (or 3 
placentas) had furcate insertion of the cord . 
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Chart 2:Distribution of types of umbilical cord insertion. 
 
Chart 2 shows the different types of umbilical cord insertions.  In 44% 
placentas, umbilical cord  attach to the centre of the placenta, in  27% 
specimens, it is eccentric and  in 29%  specimens, it is marginal. 
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Fig 5 :Marginal insertion of umbilical cord and magistral vascular pattern. 
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Fig 6 :Circular shape, eccentric insertion of cord and disperse vascular pattern. 
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5.  Vascular pattern of placenta seen on the fetal surface. 
Magistral , disperse and mixed (combination of magistral and disperse patterns) 
patterns of vascular distribution were seen in the present study.(Table 5,      
Chart 3, Fig 5, Fig 6). 
6.  Calcification of placenta. 
Calcification were seen as white thickened areas in the placenta.(Table 6 , 
Chart 4, Fig 7). 
7.Mean birth weight of babies born and average weeks of gestation. 
The details of the average birth weight of babies and weeks of gestation were 
retrieved from the hospital records.(Table 7). 
8.Sex of babies born. 
The details of the sex of the baby was obtained from the hospital records. 
(Table 8, Chart 5). 
9.Placental coefficient and Feto-placental ratio. 
Placental coefficient is calculated by dividing placental weight in grams to 
birth weight in grams.  The ratio of fetal weight to placental weight is called 
feto-placental ratio.(Table 9). 
10. Placentas collected from normal vaginal deliveries and lower segment 
cesarean sections. 
The details of the mode of delivery, whether by normal vaginal delivery or 
cesarean section, were taken from the hospital records.(Table 10, Chart 6). 
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Table 5: Frequency of vascular patterns seen in placenta. 
Vascular Pattern Frequency 
Magistral 19 
Disperse 57 
Mixed 24 
Total 100 
 
Table 5 shows 19 placentas to have magistral type of vascular pattern. And 57 
placentas have disperse type of vascular pattern  and 24 placentas have mixed 
vascular pattern. 
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Chart 3: Distribution of different vascular patterns seen in placenta. 
 
Chart 3 shows the vascular pattern of the placenta as seen on the fetal surface. 
57% placentas have disperse pattern, 19% placentas have magistral while 24% 
placentas have mixed type of vascular pattern. 
Table 6:Calcification seen in placenta 
Calcification Frequency 
Present 30 
Absent 70 
Table 6 shows 30% of placentas in the present study to have calcification while 
& 70% placentas revealed no calcification. 
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Chart 4 :Distribution of placental calcification. 
 
Chart 4 shows the distribution of placental calcification. 30% specimens 
showed calcification while & 70% specimens showed no calcification on 
examination. 
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Fig 7 : Placenta showing areas of calcification. 
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Fig 8 : 100 placentas displayed. 
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Table 7: Average birth weight (kg) and weeks of gestation . 
VARIABLE MEAN ± SD 
Baby weight (Kg) 2.86 ±0.48 
Weeks of gestation 38 ±1.7 
 
The table 7 shows the average weight of the babies born to be 2.86±0.48kg and 
the average gestational weeks of the100 mothers to be 38±1.7 weeks. 
Table 8:Sex of baby. 
Sex of baby Frequency 
Female 46 
Male 54 
Total 100 
 
The table 8 shows the distribution of the sex of the baby. 46 babies were female 
and 54 male babies. In the studied population the male babies exceeded the 
female babies 
 
52 
 
Chart 5 :  Distribution of sex of the baby. 
 
Chart 5 shows that 46% babies born were female and 54% babies were males. 
 
Table 9: Mean placental coefficient and  mean feto-placental ratio. 
VARIABLE MEAN±SD 
Placental coefficient 0.15 ± 0.03 
Foeto-placental weight ratio 6.9 ± 1.6 
 
Table 9 shows the mean placental coefficient to be 0.15 ± 0.03 and mean foeto- 
placental weight ratio to be 6.9 ± 1.6. 
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Table 10: Frequency of placentas collected from normal vaginal deliveries 
(NVD) and lower segment cesarean sections (LSCS). 
NVD/LSCS Frequency of placenta
LSCS 52 
NVD 48 
Total 100 
 
Table 10 shows that out of the 100 placentas collected , 52 were from mothers 
who wentfor cesarean section and 48 from mothers who underwent  normal 
vaginal delivery. 
Chart 6 :Distribution of placentas collected from normal vaginal deliveries and 
cesarean sections. 
 
Chart 6 shows that 52% of placentas were collected from mothers who 
underwent lower segment cesarean section and 48% of placentas from mothers 
who had normal vaginal deliveries. 
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11.  Placenta collected from primigravid and multigravid mothers. 
The details of the mother as to whether she is primigravid or multigravid was 
retrieved from the hospital records.(Table 11 , Chart 7). 
 
12.Placentas collected from mothers having comorbidities. 
Placentas were also collected from mothers who had comorbidities like 
pregnancy induced hypertension ,anaemia and hypothyroidism.(Table 12,  
Chart 8). 
 
13. Placenta in singleton deliveries and twin deliveries. 
The placentas of 3 twin deliveries, all were dichorionic diamniotic, were 
collected. ( Table13 ,Chart 9).  
Table 11 :Frequency of placenta collected from primigravid and multigravid 
mothers. 
Primi/Multigravid 
mother 
Frequency of 
placenta 
Multigravid 54 
Primigravid 46 
Total 100 
Table 11 shows that out of the 100 placentas studied , 54 were from 
multigravid mothers and 46 were fromprimigravid mothers .The multigravid 
mothers exceeded the primigravid in number. 
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Chart 7 : Distribution of placentas collected from primigravid and multigravid 
mothers. 
 
Chart7 shows that 54% placentas were collected from multigravid mothers and 
46% placentas from primigravid mothers. 
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Table 12:Frequency of  placentas collected from mothers having comorbidities. 
Comorbidities in mothers Frequency of placenta 
NIL 90 
Anaemia 2 
Hypothyroidism 3 
PIH 5 
Total 100 
 
Table 12 shows that among the placentas collected , 2 belonged to mothers who 
were anaemic , 3 to mothers  who had hypothyroidism and 5 to mothers who 
had pregnancy induced hypertension. 
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Chart 8: Distribution of placenta collected from mothers with comorbidities. 
 
Chart 8 shows the distribution of placentas collected from mother having 
anaemia (2%), hypothyroidism (3%) and pregnancy induced hypertension 
(5%). 90% placentas were collected from mothers with no comorbidities. 
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Chart 9 : Distribution of placenta collected from singleton and twin deliveries 
 
Chart 9 shows that 6 placentas were collected from twin deliveries (dichorionic 
and diamniotic) and 94 from singleton deliveries. 
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Table 13 :Frequency of placenta in singleton deliveries and twin deliveries. 
Variable Frequency of 
placenta 
Singleton delivery 94 
Twin delivery 6 
 
The table 13 shows that 94% of placentas collected were from singleton 
deliveries and 6% from twin deliveries. Placentas from 3 twin deliveries were 
collected and hence 6 placentas . All 3 were dichorionic diamniotic twins. 
 
There is significant relation (50%) between the weight of the placenta 
(ml) to the average diameter of the placenta (P value =0.0001), that is, the 
weight of the placenta (ml) increases when the average diameter of the placenta 
increases. 
 
There is a significant relation (26.6%) between the weight of the 
placenta (ml) to the thickness of the placenta (P value =0.008), that is, the 
weight of the placenta (ml) increases when thickness of the placenta increases. 
There is a significant relation (37%) between the number of cotyledons to the 
average diameter of the placenta (P value =0.0001), that is, the number of 
cotyledons increases when average diameter of the placenta increases. 
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There is a significant relation (21.7%) between the number of 
cotyledons to the weight of the placenta (ml) (P value =0.03), that is, the 
number of cotyledons increases when weight of the placenta increases. 
 
There is a significant relation (27.1%) between the weight of baby (kg) 
to the thickness of placenta (P value =0.006), that is, the weight of baby (kg)  
increases when thickness of the placenta increases. 
 
There is a significant relation (35%) between the weight of baby (kg) to 
the weight of placenta in gm (P value =0.0001), and (33%)  the weight of 
placenta in ml(P value= 0.001), that is ,the weight of baby (kg)  increases when 
weight of the placenta increases. 
 
There is significant relation (45%) between the weeks of gestation and 
baby weight (kg) (P value=0.0001), that is, as the weeks of gestation advance, 
the baby weight increases. 
 
The above relations were made using spearman correlation between the 
different variable 
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CONSOLIDATED TABLES 
Table C1: This table shows shape, diameter and thickness of placenta. 
SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avgplacentaldiam 
(cm) 
Thickness 
of placenta 
1 circular 21 21 21 2 
2 circular 20 20 20 2 
3 circular 21 22 21.5 2 
4 oval 17 21 19 2 
5 circular 17 17 17 1.5 
6 oval 19 24 21.5 2.5 
7 circular 18 19 18.5 2.5 
8 oval 21 27 24 3 
9 oval 15 18 16.5 2.5 
10 oval 21 23 22 2.5 
11 oval 19 23 21 2.5 
12 oval 17 19 18 2.5 
13 circular 16 16 16 2.5 
14 circular 18 18 18 2.5 
15 circular 17 17 17 3 
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SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avgplacentaldiam 
(cm) 
Thickness 
of placenta 
16 circular 18 19 18.5 2.5 
17 oval 17 20 18.5 2.5 
18 oval 18 21 19.5 3 
19 circular 20 22 21 2 
20 circular 17 19 18 3 
21 circular 18 18 18 2.5 
22 circular 17 18 17.5 2.5 
23 circular 17 18 17.5 2.5 
24 oval 15 17 16 2.5 
25 circular 21 22 21.5 2.5 
26 oval 21 16 18.5 2 
27 circular 19 18 18.5 2 
28 circular 17 17 17 1.5 
29 oval 14 23 18.5 1 
30 circular 17 17 17 2 
31 circular 18 18 18 2 
32 oval 19 20 19.5 2.5 
33 oval 14 17 15.5 2 
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SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avg placental 
diam (cm) 
Thickness 
of placenta 
34 circular 18 18 18 2.5 
35 circular 17 18 17.5 2.5 
36 oval 16 21 18.5 1 
37 oval 11 18 14.5 2.5 
38 circular 21 21 21 2.5 
39 oval 21 27 24 2.5 
40 circular 19 19 19 2 
41 oval 14 25 19.5 2 
42 circular 21 21 21 2.5 
43 oval 18 20 19 2 
44 oval 19 22 20.5 2 
45 circular 21 22 21.5 2.75 
46 oval 19 22 20.5 2.5 
47 circular 19 19 19 2.5 
48 oval 16 18 17 1.75 
49 oval 14 24 19 1.75 
50 oval 18 20 19 1.5 
51 circular 25 26 25.5 1.75 
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SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avg placental 
diam (cm) 
Thickness 
of placenta 
52 oval 23 25 24 2.5 
53 oval 18 19 18.5 1.5 
54 oval 25 27 26 2.25 
55 oval 22 26 24 1.75 
56 circular 23 23 23 3.5 
57 circular 20 20 20 2.5 
58 oval 15 21 18 2.5 
59 oval 13 17 15 2.25 
60 heart 
shaped 22 25 23.5 3 
61 oval 13 17 15 2 
62 circular 21 21 21 1.5 
63 oval 14 16 15 1 
64 oval 19 21 20 1.75 
65 oval 15 21 18 2 
66 oval 22 26 24 1.26 
67 circular 19 19 19 1.8 
68 Triangular 17 18 17.5 1.5 
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SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avg placental 
diam (cm) 
Thickness 
of placenta 
69 oval 16 19 17.5 2.5 
70 oval 13 17 15 2 
71 oval 16 19 17.5 2.25 
72 oval 16 19 17.5 3 
73 Triangular 21 25 23 2.5 
74 circular 16 17 16.5 2.25 
75 circular 21.5 21.5 21.5 2 
76 circular 25 25 25 3 
77 oval 17 21 19 3 
78 oval 14 18 16 2 
79 oval 14 18 16 3 
80 oval 16 21 18.5 2 
81 oval 21 18 19.5 2.5 
82 oval 17 21 19 1.5 
83 oval 19 21 20 1.75 
84 oval 17 21 19 2.5 
85 circular 14 14 14 2.25 
86 oval 18 21 19.5 2 
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SI NO Shape 
Diameter of 
placenta 1 
Diameter of 
placenta 2 
Avg placental 
diam (cm) 
Thickness 
of placenta 
87 circular 21 22 21.5 2 
88 circular 16 16 16 2.75 
89 oval 15 17 16 2.5 
90 circular 16 16 16 2 
91 Triangular 14 16 15 2 
92 oval 15 22 18.5 1.5 
93 circular 16 17 16.5 3.5 
94 oval 16 17 16.5 2.5 
95 oval 15 20 17.5 2 
96 oval 12 19 15.5 3.5 
97 circular 17 17 17 2.5 
98 circular 19 19 19 2 
99 oval 16 20 18 2.5 
100 oval 20 22 21 2 
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Table C2 : Table shows the weight of the placenta and number of cotyledons as 
seen on the maternal surface. 
SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
1 376 400 19 
2 407 420 20 
3 529 550 22 
4 399 420 20 
5 429 400 19 
6 313 350 17 
7 436 400 18 
8 648 700 22 
9 410 400 22 
10 495 500 17 
11 423 400 22 
12 394 400 20 
13 380 400 23 
14 396 480 23 
15 482 500 14 
16 512 600 15 
17 439 480 17 
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SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
18 516 600 24 
19 450 500 22 
20 541 580 24 
21 410 420 20 
22 443 440 20 
23 383 400 20 
24 517 600 20 
25 330 350 20 
26 414 400 20 
27 360 360 17 
28 225 260 18 
29 296 300 20 
30 390 350 17 
31 345 300 17 
32 450 400 24 
33 435 400 20 
34 350 300 19 
35 330 300 20 
36 330 300 15 
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SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
37 323 300 18 
38 531 600 19 
39 580 600 23 
40 375 400 24 
41 404 400 20 
42 384 400 20 
43 351 360 22 
44 383 380 18 
45 480 480 18 
46 591 600 17 
47 320 300 19 
48 252 250 17 
49 392 400 16 
50 510 500 22 
51 610 600 25 
52 515 500 23 
53 393 400 17 
54 597 600 22 
55 432 480 23 
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SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
56 523 560 17 
57 420 440 23 
58 438 460 14 
59 319 320 13 
60 567 600 22 
61 313 300 15 
62 506 520 14 
63 403 440 17 
64 530 600 19 
65 562 600 19 
66 700 800 16 
67 335 340 14 
68 348 350 14 
69 349 400 15 
70 290 280 15 
71 386 360 15 
72 376 340 10 
73 545 546 14 
74 284 280 13 
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SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
75 518 520 13 
76 555 550 16 
77 440 450 12 
78 340 360 12 
79 611 680 13 
80 389 400 11 
81 612 650 14 
82 366 360 17 
83 475 480 21 
84 615 600 15 
85 257 200 12 
86 420 480 16 
87 500 540 15 
88 462 480 17 
89 430 420 11 
90 405 400 11 
91 215 200 14 
92 412 450 19 
93 277 300 9 
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SI NO Weight in gms Weight in ml 
Number of 
cotyledones 
94 482 500 16 
95 412 460 19 
96 446 480 16 
97 450 480 17 
98 430 460 18 
99 460 490 19 
100 420 470 20 
 
Table C3 :Table showing umbilical cord insertion and diameter of umbilical 
cord. 
SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
1 Centre 1 
2 Centre 1 
3 Centre 1.25 
4 Centre 0.9 
5 Centre 0.75 
6 Marginal 1 
7 Centre 0.8 
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SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
9 Centre 1 
10 Centre 1 
11 Marginal 1.25 
12 Marginal 1 
13 Marginal 0.75 
14 Marginal 0.8 
15 Centre 1.5 
16 Marginal 1 
17 Marginal 0.9 
18 Marginal 0.8 
19 Centre 0.75 
20 Centre 0.75 
21 Centre 1 
22 Centre 1 
23 Marginal 1.25 
24 Eccentric 1.5 
25 Eccentric 0.9 
26 Centre 1.25 
27 Eccentric 1 
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SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
28 Centre 1 
29 Marginal 0.75 
30 Centre 1.5 
31 Centre 0.9 
32 Marginal 0.75 
33 Marginal 0.75 
34 Centre 1 
35 Marginal 0.8 
36 Centre 1.5 
37 Centre 1 
38 Centre 1 
39 Centre 0.9 
40 Centre 1 
41 centre 1.5 
42 Centre 1 
43 Centre 0.8 
44 Centre 0.75 
45 Centre 1.5 
46 Eccentric 1.25 
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SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
47 Marginal 1 
48 Centre 0.8 
49 Centre 0.9 
50 Centre 1 
51 Centre 1.25 
52 Marginal 1.5 
53 Eccentric 0.75 
54 Centre 1 
55 Marginal 0.7 
56 Eccentric 0.8 
57 Eccentric 0.9 
58 Eccentric 1 
59 Eccentric 1.25 
60 Centre 1.25 
61 Centre 1.5 
62 Eccentric 1 
63 Eccentric 0.9 
64 Eccentric 0.75 
65 Eccentric 1.5 
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SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
66 Centre 1.5 
67 Eccentric 1 
68 Eccentric 1 
69 Eccentric 1.25 
70 Centre 0.8 
71 Eccentric 0.75 
72 Eccentric 0.9 
73 Eccentric 1 
74 Centre 1.25 
75 Eccentric 0.9 
76 Centre 1 
77 Eccentric 0.8 
78 Eccentric 1 
79 Marginal 1 
80 Eccentric 0.75 
81 Marginal 1 
82 Eccentric 0.75 
83 Centre 0.9 
84 Marginal 0.8 
77 
 
 
SI NO Umbilical cord insertion 
Diameter of umbilical 
cord(cm) 
85 Marginal 0.75 
86 Eccentric 1 
87 Centre 1 
88 Centre 1 
89 Marginal 1.5 
90 Eccentric 1 
91 Marginal 0.75 
92 Marginal 0.75 
93 Marginal 0.8 
94 Marginal 1.25 
95 Marginal 0.9 
96 Marginal 0.8 
97 Marginal 1.25 
98 Centre 0.9 
99 Eccentric 0.8 
100 Marginal 0.75 
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Table C4 :Table shows baby details like baby weight and baby sex. 
SI NO Baby weight(kg) sex of baby 
1 2.25 F 
2 2 M 
3 2.25 F 
4 2.95 M 
5 2.76 F 
6 2.6 F 
7 3.14 M 
8 3.7 M 
9 3.5 F 
10 2.95 M 
11 3.15 M 
12 2.6 F 
13 2.41 M 
14 2.7 M 
15 3 M 
16 3.4 M 
17 3.15 F 
18 3.5 F 
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SI NO Baby weight(kg) sex of baby 
20 4.5 M 
21 3.2 M 
22 3.3 F 
23 2.4 F 
24 3.5 F 
25 1.92 M 
26 2.75 M 
27 2.5 F 
28 1.8 M 
29 2.3 M 
30 3.18 M 
31 3 M 
32 3 M 
33 3.1 M 
34 3.3 M 
35 3 F 
36 2.6 M 
37 2.3 M 
38 3.575 F 
39 2.3 M 
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SI NO Baby weight(kg) sex of baby 
40 2.55 M 
41 2 M 
42 3.25 F 
43 2.6 F 
44 2.5 F 
45 4.2 M 
46 3.1 M 
47 2.5 F 
48 2.75 M 
49 2.7 F 
50 3.5 M 
51 2 F 
52 2.75 F 
53 2.4 F 
54 3 F 
55 2.8 F 
56 3.25 M 
57 3.25 F 
58 3 M 
59 3.3 F 
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SI NO Baby weight(kg) sex of baby 
60 2.25 M 
61 3.2 F 
62 2.75 F 
63 2.9 M 
64 3.5 M 
65 3.2 M 
66 3.5 F 
67 2.5 F 
68 2.5 M 
69 3.5 M 
70 2.75 M 
71 3.25 M 
72 2.75 F 
73 2.5 M 
74 3.1 F 
75 3 M 
76 2.75 F 
77 2.25 F 
78 2.6 F 
79 3.4 M 
80 3.1 M 
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81 2.75 F 
82 2.75 F 
83 2.7 M 
84 3.1 M 
85 2.2 M 
86 3.25 F 
87 2.75 M 
88 3 M 
89 2.6 F 
90 3.25 M 
91 2.5 F 
92 2.2 M 
93 2.75 F 
94 3.25 F 
95 2 F 
96 2.7 M 
97 2.6 F 
98 2.65 F 
99 3.3 M 
100 3 F 
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Table C5 :Table showing mothers’ details like mode of delivery , pregnancy 
score and weeks of gestation. 
SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
1 NVD Primi 37 
2 NVD Primi 37 
3 NVD Primi 30 
4 LSCS G4P2L1A1 37 
5 LSCS Primi 40 
6 NVD Primi 39 
7 LSCS G3P2L2 38 
8 LSCS G2P1L1 38 
9 LSCS G3P2L1A1 37 
10 LSCS G3P1L0A1 39 
11 LSCS G2A1 38 
12 LSCS Primi 36 
13 NVD G2P1L0 40 
14 LSCS Primi 39 
15 LSCS Primi 39 
16 LSCS Primi 40 
17 LSCS Primi 40 
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SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
19 LSCS G2P1L1 38 
20 NVD G3P2L1 38 
21 LSCS Primi 39 
22 NVD Primi 39 
23 NVD G3P1L1A1 36 
24 NVD G2P1L1 39 
25 LSCS primi 33 
26 NVD G4P2L2A2 39 
27 NVD Primi 39 
28 NVD G2P1L1 37 
29 NVD G2P1L1 37 
30 LSCS primi 40 
31 LSCS Primi 37 
32 NVD Primi 39 
33 LSCS Primi 37 
34 LSCS Primi 40 
35 LSCS primi 39 
36 NVD G3P2L2 40 
37 LSCS primi 38 
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SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
38 LSCS G5P2L1A2 39 
39 LSCS primi 39 
40 LSCS G2P2A1 37 
41 NVD G3PL2 36 
42 NVD G4P2L2 36 
43 LSCS Primi 38 
44 LSCS primi 40 
45 NVD G2P1L1 40 
46 LSCS G2P1L1 38 
47 NVD primi 40 
48 NVD Primi 40 
49 LSCS Primi 39 
50 LSCS G3P1L1A1 40 
51 LSCS G2P1L1 36 
52 LSCS G6A5 36 
53 LSCS G3P2L1D1 36 
54 NVD Primi 39 
55 NVD Primi 38 
56 LSCS G5P1L1A3 39 
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SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
57 NVD G2P1L1 38 
58 LSCS Primi 39 
59 LSCS Primi 40 
60 LSCS G2A1 37 
61 NVD G4P3L3 39 
62 NVD G4P1L1A2 39 
63 LSCS G2P1D1 39 
64 LSCS Primi 39 
65 NVD Primi 39 
66 NVD G4P3L3 38 
67 LSCS Primi 37 
68 LSCS Primi 37 
69 NVD G2A1 39 
70 LSCS G2P1L1 38 
71 LSCS G2P1L1 42 
72 LSCS G4P1L0D1A2 37 
73 NVD Primi 37 
74 LSCS G2P1L1 38 
75 NVD Primi 39 
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SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
76 LSCS G3P2L2 38 
77 LSCS G2P1L1 36 
78 NVD G2P1L1 36 
79 LSCS G2P1L1 39 
80 LSCS Primi 40 
81 NVD Primi 36 
82 NVD Primi 39 
83 NVD G2P1L1 39 
84 NVD G3P2L2 35 
85 NVD G3P2L1 38 
86 NVD G2P1L1 40 
87 NVD Primi 38 
88 NVD G3P1L1 38 
89 NVD Primi 39 
90 NVD Primi 40 
91 NVD G2P1A1 38 
92 NVD G5P2A3L 35 
93 NVD Primi 38 
94 NVD G2P1L1 39 
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SI NO NVD/LSCS
Primi/Multigravid 
mother 
weeks of 
gestation 
95 LSCS G2A1 36 
96 NVD Primi 39 
97 NVD G2P1L1 40 
98 LSCS G3P2 37 
99 LSCS Primi 39 
100 LSCS G2P1L1 37 
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DISCUSSION 
Among the 100 placentas collected for the study, 52 were from mothers who 
had undergone lower segment cesarean section and 48 placentas form mothers 
who had normal vaginal delivery. 54 specimens were from multigravid mothers 
while 46 specimens were from primigravid mothers. Placentas were collected 2 
mothers who were anaemic, 3 mothers who had hypothyroidism, 5 mothers 
who had pregnancy induced hypertension. Six placentas were collected from 
twin deliveries (dichorionic diamniotic). Male babies (54) exceeded the female 
babies in number (46). 
 
1.  Shape of the placenta: 
The present study showed majority of the placentas to be oval in shape 
(55%). Circular shaped placenta were 41%, triangular shaped 3% and heart 
shaped 1%.  
 
In the study by Sarojamma, she found 57% of placenta to be circular 
and 36% of placenta to be oval shape26. 
 
In the study by Gunapriya R, the majority of shapes of placenta was 
circular (93%). 7% of placentas were oval 8. 
 
Hence the present study showed more of oval shaped (55%) placentas 
compared to the other above studies that showed majority of circular shaped 
placentas. 
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There was 3% triangular shaped placentas, in the present study.  
Sarojamma found 7% triangular shaped placenta in her study26. 
 
The present study had 2% circumvallate placenta, showing similar 
incidence as reported by Fox.H and Sen D.K, 2.4% circumvallate placenta in 
their study of 3000 specimens24 . 
 
Fox.H reported 0.2% of placenta bilobata15 and Gunapriya R, 3% 
succenturiata placenta8in their respective studies , neither of which was seen in 
the present study. 
 
2.   Diameter of the placenta: 
The present study showed average placental diameter of 18.93±2.6 cm (16.33 
to 21.53 cm). This corresponded with the average placental diameter of 18.5 
cm as stated in the textbook ‘The Anatomical basis of clinical practice’ 3.  
Gunapriya R reported the average placental diameter to be 17.4cm 8 
which is less than that found in the present study, but ranged from 12 to 22.5 
cm. 
 
3.  Thickness of placenta: 
The average placental thickness in the present study was 2.24±0.5 cm 
which corresponded with the work by Gunapriya R8 who reported it to be 2.1 
cm (1.5 to 2.7 cm).  This was also similar to the value cited in ‘The Anatomical 
basis of clinical practice’ which was 2.3cm3. 
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4.  Placental weight: 
The average placental weight in grams was 430±97 gm which was less 
when compared to the study by Gunapriya R who found it to be 528.55gm8. 
 
In the textbook ‘The pathology of human placenta’ stated the placental 
weight to be   470 gm30. The value in the present study was less compared to 
this as well. 
 
5.  Number of cotyledons: 
The present study showed average number of cotyledons to be 18±3.  
Sarojamma in her study found the average number of cotyledons to be 18 
(range from 3 to 24)26. This value corresponds to that obtained in the present 
study (18±3). 
 
The average number of cotyledons found in the study by Gunapriya R 
was also18 (range from 12 to 24)8 , which corresponded with the present study. 
 
6.  Vascular pattern of placenta: 
In the present study, the disperse pattern of vasculature was seen in 57% 
of placenta and magistral type in 19% of placenta and mixed pattern in 24% of 
placenta . 
The dispersal type was less when compared to 61.8% in a study by 
Kishore.N and Sarkar.S.C55. 
Disperse type of vascular pattern was seen in 63% of placentas  in the 
study by Verma et al60 and in 64% of placentas in the study byM.Yousuf 
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Sarwar et al61.  But like the other studies, the present study showed majority of 
disperse pattern of vasculature (57%). 
 
The magistral pattern of distribution of vasculature  in the present study 
was 19% which was  less when compared to 37%  in the study by Verma et 
al60 and 36% in the study by M.Yousuf Sarwar et al61. 
 
7.  Umbilical cord insertion: 
In the present study, majority of placentas had cord insertion to the 
centre of placenta(44%) which is similar to that seen in the study by 
Sarojamma who reported it to be 40%26 . 
In the study by Gunapriya R central insertion of cord is seen in only 5%8. 
Eccentric insertion of cord is noted in 27% of placentas in the present study, 
which is less when  compared to 86% in study by Gunapriya R 8 and 53% in 
study by Sarojamma26. 
Marginal insertion of cord is seen in 29% placentas in the present study which 
is more when compared to 9% in the study by Gunapriya R8 and 2% in the 
study by Sarojamma26. 
 
8.  Diameter of umbilical cord: 
The average umbilical cord diameter in the present study is1.01±0.23cm and 
ranges from 0.78 to 1.24 cm. 
In the study by GunapriyaR the umbilical cord diameter ranged from 0.6 to 
1.1 cm8. 
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The value of the present study corresponded with that of the study by 
Gunapriya R. 
 
9.  Feto-placental weight ratio: 
The average feto-placental weight ratio in the present study is 6.9±1.6 . 
This value is more than that reported by Lurie.S et al32 who found it to be 5.6 
and  Gunapriya R who reported  it to be 5.3:18. 
 
10.  Placental Coefficient: 
The average placental coefficient in the present study is 0.15±0.03. 
Gunapriya R in her study reported the average placental coefficient to be 0.198 
which is more than that in the present study. 
 
11.  Placental Calcification: 
In the present study 30% placentas showed calcification. 
But in the study conducted by Gunapriya R8 only 20%placentas showed 
calcification. 
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SUMMARY  AND  CONCLUSION 
In the present study, 100 placentas were collected from the Obstetrics and 
Gynaecology department of this institution, and brought to the Anatomy 
department. The gross examination of each placenta was carried out and the 
following parameters were studied: 
1. Shape of the placenta. 
2.  Diameter of the placenta. 
3.  Thickness of the placenta. 
4. Number of cotyledons on the maternal surface. 
5. Placental weight. 
6. Vascular pattern of the placenta. 
7. Type of insertion of the umbilical cord. 
8. Diameter of the umbilical cord. 
9. Feto-placental weight ratio. 
10. Placental Coefficient. 
The placenta were obtained from 54 mothers who were multigravidans 
46 mothers who were primigravid.   Among the 100 specimens studied, 52 
were from mothers who underwent lower segment cesarean section and 48 
specimens were from mothers who had normal vaginal delivery. 10 placentas 
were collected from mothers who have factors complicating pregnancy like 
anaemia (2%), hypothyroidism (3%) and pregnancy induced hypertension 
(5%). There were 3 twin deliveries (dichorionic diamniotic). Male babies (54) 
exceeded the female babies in number (46). 
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1. Shape of the placenta 
In the present study, 55% placenta were oval in shape, 41% were 
circular, 3% triangular and 1% heart shaped. 
2. Diameter of the placenta. 
The present study showed average placental diameter of 18.93±2.6 cm 
(16.33 to 21.53 cm). 
3. Thickness of the placenta. 
The average placental thickness in the present study was 2.24±0.5 cm. 
4. Number of cotyledons on the maternal surface. 
The present study showed average number of cotyledons to be 18±3. 
5. Placental weight. 
The average placental weight in grams was 430±97 gm and in volume 
was 443±114 ml. 
6. Vascular pattern of the placenta. 
In the present study, the disperse pattern of vasculature was seen in 57% 
of placental specimens and magistral type in19% of placental specimens 
and mixed pattern in24%of placental specimens. 
7. Type of insertion of the umbilical cord. 
In the present study, majority of placentas had cord insertion to the 
centre of placenta (44%). Eccentric insertion of cord was seen in 27% of 
placentas and marginal insertion of cord in 29% placentas. 
 
8. Diameter of the umbilical cord. 
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The average umbilical cord diameter in the present study is1.01±0.23cm 
and ranges from 0.78 to 1.24 cm. 
9. Feto-placental weight ratio. 
The average feto-placental weight ratio in the present study is 6.9±1.6 . 
    10.  Placental Coefficient 
         The average placental coefficient in the present study is 0.15±0.03. 
Placental calcification was observed in 30% of placentas. 
 
The gross morphologic examination plays an important role post partum 
as it reflects on the baby’s health. In gestational diabetes , the number of 
cotyledons are increased  and the weight of the placenta is more and the baby 
weight is also more .And in pregnancy induced hypertension, the gross 
examination of placenta shows the number of cotyledons are less , weight of 
the placenta is  less, calcifications are seen and baby weight will be less . With 
current advances, ultrasonograhic examination of fetus and the placenta in the 
ante-natal period has become indispensable. 
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